Multiple sarcomas of dental follicular mononuclear cells in a five-month-old dog
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Destructive tumors of the jaw in young dogs are most commonly of dental epithelial origin. 2 Papillary squamous cell carcinoma 5 and papillomatosis also frequently occur in the oral cavity. No cases of systemic metastasis originating from jaw tumors in young dogs have been reported.
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A 5-month-old mixed breed dog was presented for veterinary care because of a 6-x 5-x 3-cm ulcerative mass of the left maxilla caudal to the canine tooth ( Fig. 1 ). Thoracic radiographs demonstrated multiple round radiopaque masses in all lung lobes. Because of the poor prognosis, the dog was euthanized. Postmortem examination revealed 7 tumors in the jaws. Three of these tumors were detectable grossly; 4 more were detected histologically. In addition to the original tumor, 3-cm masses were found associated with the left mandibular incisors and the left mandibular first molar. All of those masses were characterized by tan soft tissue masses invading into the bone (Fig. 2) . The 4 tumors found on mi- (arrows) is seen associated with the erupting fourth premolar (PM4). The empty center of the tumor is an artifact. Hematoxylin and eosin.
croscopic examination were associated with the erupting first and fourth maxillary premolars on the right and the erupting second and third premolars in the right mandible (Fig. 3 ). In addition, clusters of cells similar to those in the neoplasm were found in the dental follicle of several other erupting teeth (Fig. 4) . The lung was the only other tissue with lesions.
Numerous round metastatic foci were found throughout the lungs (Fig. 5) . Histologically, the cells were small and round to angular and existed as solid sheets with little extracellular matrix. Cells had abundant vacuolated cytoplasm and poorly defined cell boundaries and contained a large, pleomorphic, centrally positioned nucleus. Mitotic figures were common (Fig. 6 ). In electron micrographs, membrane-bound dense core granules were seen in the cytoplasm along with abundant rough endoplasmic reticulum (Fig. 7) . The cells in the lung nodules had similar histologic features.
The formalin-fixed, paraffin-embedded tissue was stained by immunoperoxidase techniques for cytokeratin, vimentin, carcinoembryonic antigen, and epithelial membrane antigen. The cells were positive for vimentin and negative for all other markers. Subsequently, the same blocks were stained histochemically fur tarn-ate-resistant acid phosphatase, a mark- follicular origin for the tumor cells is the expression of tartrate-resistant acid phosphatase, an enzymatic marker of mononuclear cells of the dental follicle 4 with the potential to differentiate into osteoclasts. 1 Multiple neoplasms developed simultaneously at several sites in the mandible and maxilla of this young dog. The malignant nature of this tumor was apparent from the many pulmonary metastases. No explanation as to why dental follicular monocytic cells would be prone to neoplasia in this case was apparent from either the clinical or morphologic er for osteoclasts and their mononuclear precursors. 1 Clusters of tumor cells stained strongly positively for tartrate-resistant acid phosphatase, suggesting that the neoplastic cells were derived from mononuclear cells of the dental follicle, which stain similarly. 4 Studies have shown that mononuclear cells, probably derived from monocytes, 3,4,6 begin to accumulate in the dental follicle of developing teeth immediately prior to eruption. These cells are considered precursors for osteoclasts that appear soon thereafter and are responsible for the resorption of bony tissues and deciduous dental tissues seen during tooth eruption.
The following observations indicate that the tumors in this dog were derived from dental follicular mononuclear cells. All tumors were found in dental follicles. Follicles with no tumors often had abnormal proliferations of cells resembling the tumor, with a distribution matching that of follicular monocytes (Fig. 4) . Histologically, the tumor cells had vacuolated cytoplasm and were packed together in sheets. Ultrastructurally, the tumor cells had membrane-bound dense granules similar to ones found in osteoclasts and their mono- examinations. There are no other reports of dental follicular mononuclear cell neoplasia in any species.
